Effects of histone deacetylase inhibitors, sodium phenyl butyrate and vitamin B3, in combination with retinoic acid on granulocytic differentiation of human promyelocytic leukemia HL-60 cells.
Water-soluble vitamin B3, niacin, and its related compounds were suggested to be applicable for medical use. In this article, we examined the anti-leukemic effects of two distinct histone deacetylase (HDAC1 and Sir2) inhibitors, sodium phenyl butyrate (PB) and vitamin B3, respectively, on human promyelocytic leukemia cells HL-60, using HDACIs alone and in combination with all trans retinoic acid (RA). We demonstrated that the HDACI combinations exert different effects on cell cycle arrest and differentiation as determined by nitro blue reduction and the expression of the early myeloid differentiation marker CD11b. The most beneficial effects were found by use of 6-h pretreatment with PB and vitamin B3 before the exposition to RA alone or in combination with vitamin B3, showing significant acceleration and a high level of granulocytic differentiation. The effects were associated with a rapid histone H4 acetylation and later histone H3 modifications. Our results suggest that the use of two HDACI altogether before the induction of differentiation and acting via chromatin remodeling may be promising for the treatment of acute promyelocytic leukemia.